IMAGE FORKING APPARATUS 



FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to an image 
To rating apparatus such as an electrophotographic 
apparatus, for example, a copying machine, a laser 
printer, etc. It also relates to an image forming 
apparatus such as an electrostatic recording 
appara Lug . 

in multicolor image formation, generally, a 
plurality ol electrostatic latent images are 
sequentially formed on a photosensitive member as an 
image bearing member, in accor dance with external 
data, and are sequentially developed with a plurality 
of developers different in color, one lor one, into a 
Plurality of images different in color (which 
hereinafter may be referred to as "toner images*). 
These toner images are transferred onto recording 
mediujxi, for example, recording paper, sequentially or 
all at once to yield a multicolor image. 

As for image developin g -apparatuses used for 
the above described multicolor image formation, 
developing apparatuses of the rotary type have been 
proposed or put to practical use, which use one of the 
^o-called rotary developing methods. According to a 
typical rotary developing method, a plurality of 
developing apparatuses which contain, one for one, a 



plurality of developers, for example, black, yellow, 
magenta, and Cyan, are mounted in a rotary (developing 
apparatus supporting rotatable member), along the 
circumference ol the rotary, in order to allow the 
/developing apparatuses to be sequentially moved to the 
development position in which the peripheral surface 
of one of the developing apparatuses is placed 
virtually or actually in contact with the peripheral 
surface of a photosensitive member to develop a latent 
image on the peripheral surface of the photosensitive 
member" . 

Figure 8 shows a typical image forming 
apparatus employing a developing apparatus of the 
above described rotary type. 

The image forming apparatus in Figure 8 is a 
color image forming apparatus of the rotary type. It 
has a rotary (developing apparatus supporting 
rotatable member) 22.x, in which a plurality of 
developing apparatuses 22a, 22b, 22c, and 22d are 
mounted. It also comprises; a photosensitive member 
(photosensitive drum) I as an image bearing member; a 
charge roller 2 as a charging means; an exposing 
apparatus 3 for imparting image formation data; a 
developing means 22 for developing the electrostatic 
latent image on the photosensitive drum 1 into a 
visible image; and an intermediary transfer member 24. 

The rotary 22^ is a part of the developing 
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meaxis 22. it holds a yellow developing apparatus 22a, 
a magenta developing apparatus 22b, a cyan developing 
iipparalufe 22c, ana a black developing apparatus 22u, 
in Lhis order , along Lhe ciieumference of the roldiy 
5 22x, so LhaL the ueveloping apparatuses can be 
sequentially moved to the location at which Lhe 
peripheral surface of the developer carrying member 3 
of each developing apparatus can be placed in contact 
with Lhe peripheral auilace or Lhe photosensitive drum 

10 1 to form a toner image on the peripheral surface of 
the photosensitive drum 1. in the multicolor image 
formation, a plurality of toner images tllZL&i&iil in 
color axe seguenLiaily formed on the peripheral 
surface of Lhe phoLuyeaSi Live drum 1 by rotating the 

15 ro Lary 22a as described above, and are sequent i ally 
transferred in layers onto the intermediary transfer 
member 24. Then the plurality of images layered on 
the intermediary transfer member 24 are transferred 
all at once onto transfer medium (recording medium} P, 

20 yielding thereby a full-color image on Lhe recording 
medium F . 

The color image forming apparatuses of the 
above described rotary type in accordance with the 
prior art have been disclosed in Japanese Laid-open 
25 Patent Application 62-251772, and Lhe like. 

In the case of the image forming apparaLuses 
of the above described type, 1 L is possible that such 
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p rob 1 ems as the inaccuracy in Lhe configuration or the 
rotational axle of the ioLary, inaccuracy in Lhe 
assembly of the rotary, and/or the like problems, will 
cause Lhe image bearing member and developing means Lo 
5 come into contact with each oLher, causing damage, as 
Lhe rotary is rotated. In order Lo prevent this 
problem, it is necessary to enable the developing 
means Lo be moved away from the image bearing member 
so that the developing means can be kept away from Lhe 
10 image bearing member while an image is not formed, as 
disclosed in Japanese Laid-open Patent Application 11- 
167276. 

However, in the case of the above described 
image forming apparaLus in accordance with the prior 

15 art, even when the image forming apparatus is in the 
mode for" ConLinuously printing a plurality of 
monociiromaLic images, in other words, even when iL is 
unnecessary to rotate the rotary, Lhe roLary is 
linearly moved Lo keep Lhe developer carrying member 

20 away from the image bearing member while no image is 
developed. This is a wasLe of time- 
Obviously, a printing operation in which a 
plurality of monochromatic images are continuously 
formed, can be reduced in operation time by not 

25 linearly moving Lhe developing means away from the 
image bearing member, that is, noL separaLing the 
developer carrying member from the image bearing 
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meit'iber , while an image is not formed- However, 
without: moving the developing means away from the 
image beaiiiiy member, the image bearing member and 
developer carrying member always remain in contact 
5 with each oLher , causing thereby various problems; for 
example, the developer deteriorates, more 
specilically , the electrical charge of the developer 
aLLenuates , allowing the developer Lo fall and/or 
scatter from the developer carrying member* 

10 Some of the image forming apparatuses of the 

above described roLary type comprise developer 
reyuIaLing members for regulaLing the auiOunL by which 
the developer is allowed to remain on Lhe peripheral 
surface of a developer carrying jnembei , and means lor 

15 applying bias to a developer carrying member and a 
developer regulating member. In the case of these 
image forming apparatuses, if Lhe developer carrying 
member is not separated from the image bearing member 
while no iiuaye is formed, Lhe developer sometimes 

20 transfers onto unintended poinLs oxi the image bearing 
member, resulting in the formation of a foggy image, 
contamination of Lhe transferring means and/or 
transfer medium P, and/or the like problems. 



25 



SUMMARY OF THE INVENTION 

The primary object of the present invention 
is to provide an image forming apparatus substantially 
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shor ter in the Image forma Lion time compared to aii 
image forming apparatus in accordance with the prior 

ait • 

Another object oX the present invention is to 
5 provide an image forming apparatus structured so that 
while no image is developed, the developer carrying 
member is kept separated from the image bearing member 
in order, to prevent the Tailing and/or scattering of 
the developer, and therefore, is capable of forming an 
10 excellent image. 

Another object oX the present invention is to 
provide an image forming apparatus structured so that 
when the image forming apparatus is in the mode in 
which only one of the plural! Ly of the developing 
15 apparatuses is used for image formation, Lhe 

developing apparatus is kept separated from the image 
bearing member while no image is developed. 

Another object of the present invention is Lo 
provide an image forming apparatus, the developer 
20 carrying member (s) of which is separable from the 
image bearing member in order to prevent the image 
bearing member and developer carrying member ( s } from 
becoming damaged due to the contact between the image 
bearing member and developer carrying member ( s ) , when 
25 the developing apparatuses are moved while no image is 
developed. 

These and other objects, features, and 



advantages of the present invention will become more 
apparent upon consideration of the following 
description of the preferred embodiments of the 
present invention, taken in conjunction with the 
accompanying drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic sectional view of Lhe 
image forming apparatus in one of the preferred 
embodiments of the present invention, showing the 
general structure thereof. 

Figure 2 is a schematic sectional view of a 
typical developing apparatus in accordance with the 
present invention, showing Lhe general structure 
thereof . 

Figure 3 is a timing char L showing an example 
of a set of Lhe timing with which Lhe rotary is 
rotated, the timing with which the rotary is placed in 
contact with the image hearing member, and the timing 
with which the rotary is separated from the image 
hearing member, in Lhe primary image formation mode in 
the first embodiment of the present invention. 

Figure 4 is a schematic sectional view of the 
image forming apparatus in another preferred 
embodiment of the present invention. 

Figure 5 is a Liming chart showing an example 
of the set of the Liming with which the rotary is 
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rotated, the Liming with which the lOlary is placed in 
contact wiLh Lhe linage hearing member, the timing wi Lh 
which the rotary is separated Irom the image hearing 
member, the timing with which the development bias 
power source is turned on, and the Liming with which 
the blade bias power source is turned on, in the 
primary image formation mode in the second embodiment 
of the present invention. 

Figure 6 is a timing chart showing an example 
of the set of the timing with which the rolary is 
rota Led, Lhe Liming wiLh which the rotary is placed in 
conLacL with the image bearing member , Lhe timing with 
which Lhe roLary is separaLed from the image bearing 
member, the Liming wi Lh which Lhe development bias 
power source is turned on, and the Liming wi Lh which 
the blade bias power source is Lurned on, in the 
secondary image formation mode in the second 
embodiment of Lhe preset* L in ven Lion . 

Figure 7 is a schematic sectional view of a 
development cartridge in accordance with the present 
inv en L i on . 

Figure 8 is a schematic sectional view of a 
typical image forming apparatus in accordance with Lhe 
prior arL, showing Lhe general structure thereof. 

DETAILED DESCRI PTION OF THE PREFERRED EMBODIMENTS 

Hereinafter, Lhe image forming apparatuses in 
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accordance with the present invention will be 

d68Cribed in detail with reference to the appended 
drawings. 
Embodiment. 1 

Figure 1 is a schematic actional view or the 
image forming apparatus in this embodiment of the 
present invention. The image luuuing apparatus M in 
this embodiment is a so-called roLdiy Lype image 
forming apparatus, that is, an image forming apparatus 
employing a developing means 22 comprising: a rotary 
22x capable of supporting a plurality of developing 
apparatuses; and a plurality or developing apparatuses 
22a, 22b, 22c, and 22d r which contain, one for one, 
developers different in color, and are mounted in the 
rotary 22x, along the ci rcumlerenee of the rotary 22*. 
The image forming apparatus M also comprises: a 
photosensitive arum 1; a charge roller 2; as a 
charging means; an exposing apparatus for emitting a 
beam of light in accordance with image formation data; 
the developing means 22 lor developing an 
electrostatic latent image on the photosensitive drum 
1; and an intermediary transfer member 24. 

The developing means 22 comprises: a rotary 
22x as a developing apparatus supporting rotary 
25 member, capable of supporting a plurality ol 

developing apparatuses; and a plurality of developing 
apparatuses, more specifically, a yellow developing 
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20 
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appdiaLus 22a, a magenta developing apparatus 22h, a 
cyan developing apparatus 22c, and a black developing 
apparatus 22a, which contain, one for one, toners 4 as 
developers, dif f erent in color, and are mounted in the 
rotary 22x. 

As will be described neat in more detail, the 
image forming apparatus M in Lhis embodiment is an 
electrophotographic color printer . it separates the 
image formation data of an intended image from an 
un shown personal computer, workstation, or the like, 
into four sets of data corresponding to the four color 
components of the intended image, that is, yellow Y, 
magenta M, cyan C, and black Bk color components; 
sequentially forms a plurality of images of the 
developers (toners J different in color, based on the 
four sets of the data, one for one, with the use of 
the aforeiuexitioned image forming means; and transfers 
all at once in layers the formed toner images onto 
transfer medium (recording medium) ?, yielding a full- 
color image. 

Figure 2 is a schematic sectional view of the 
developing apparatus 22a (22b, 22c, or 22d) of the 
developing means 22, containing yellow Y toner 
(magenta M, cyan C, or black Bk toner, respectively), 
showing the general structure thereof. 

Hereinafter, in order to simplify the 
descriptions, the preferred embodiments of the present 



Invention will be described with reference "to only a 
single developing apparatus, or the yellow developing 
apparatus 22a. All the developing apparatuses 22a, 
22b, 22c, and 22Bk are the same in sLruclure, al though 
they are different in the color of the toner they 
contain. Thus, the development roller of the 
developing apparatus 22a will be referred to as 
development roller 8a, and the development roller of 
the developing apparatus 22b will be referred to as 
development roller 8b , and so on. In generic terms, 
the development rollers, development blades, etc., 
will be referred to as development roller 8, 
development blade 9, etc.; in other words, they will 
be referred to without an alphabetic suffix. 

The developing apparatus 22a in Figure 2 ie a 
contact developing apparatus, which contains yellow 
t one r Y , that is, nonmag n e t i c single— c ompon e n t toner, 
as developer, and the developer carrying member of 
which is placed in contact with the photosensitive 
drum 1 in order to develop a latent image on the 
photosensitive drum 1. With the employment of this 
type ol a developing apparatus, highly precise 
development is possible. In this embodiment , the 
above described developing-, apparatus is employed. 
However, the present invention is also applicable to 
an image forming apparatus which employs a developing 
apparatus of a noncontact "type, that is, a developing 
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apparatus in which the developer carrying member and 
image bearing member are not placed in con Lac t with 
each other. In other words, the present invention is 
also applicable to an image forming apparatus in which 
the developer carrying member and image bearing meiaber 
are virtually in contact with each other. In this 
specification, "virtually in contact H will be also be 
referred to as "in contact". 

The developing apparatus 22a comprises: a 
frame (container portion) in which the* yellow toner 4a 
as developer is held; a development roller 8a as a 
developer carrying member, which is rotated in the 
direction indicated by an arrow mark e in the drawing, 
while carrying the developer on its peripheral 
surface, in order to convey the developer to the 
peripheral surface of the photosensitive drum 1 to 
develop a latent image on the peripheral Surface of 
the photosensitive drum 1; a supply roller 12a as a 
toner supplying means, which is rotated in the 
direction indicated by an arrow mark I in the drawing 
to supply the development roller 8a with the toner; a 
development blade 9a as a member for regulating the 
amount by which the toner is left coated on the 
development roller 8a and the amount of the electrical 
charge to be given to the developer; and a stirring 
member 13a which stirs the toner while supplying the 
supply roller 12a with the toner. 



The development roller Sa is placed in 
contact with the pho tosensitive drum 1. Therefore, 
the portion ox the development roller 6a, which is 
actually placed in contact with the photosensitive 
drum 1, is desired Lo be formed of elastic substance, 
such as rubber, capable of absorbing impact. The 
development blade 9a it> formed of thin metallic plate, 
and is kept in contact with the development roller Sa 
by the elasticity of the thin metallic plate. As lor 
examples or the material for the thin metallic plate, 
stainless steel, phosphor bronze, etc., are usable. 
In Lhis euibodiment, a piece of 0.1 mm thick phosphor 
bronze is employed. 

The image forming apparatus in Figure 1 
structured as described has a full-color mode as the 
primary image lorwaUon mode arid a monochromatic mode 
as the secondary image formation mode, which can be 
selected by a user. In the primary image formation 
mode, the plurality of the developing apparatuses 22a 
~ 22d, which contain one lor one developers different 
in color, are structured as described above, and are 
mounted in the rotary 22x, are sequentially placed in 
contact with the photosensitive drum 1 by rotating the 
rotary 22x, in order to form a full-color image. In 
the secondary image formation mode, only one of the 
Tour developing apparatuses 22a, 22b, 22c, and 22d is 
used to form a monochromatic image. In other words. 



in Lhe secondary image formaLion mode, the rotary 22x 
is not rotated. 

First, the priiaary image formation process, 
which is carried ouL when the image f orminy apparatus 
is in the primary image formation mode, that is, the 
full-color mode, and in which the plurality ol 
developing apparatuses are used, will be described. 

The image forming appaiaLus M is provided 
with an organic photosensitive (photocoMuctive) drum 
1 as an iiuaye bearing member. The photo sens! Live drum 
1 is x ota Li ona 1 I y driven in the direction indicated by 
an arrow mark g in Lhe drawing . The peripheral 
surface of this pho tosensi Li ve drum 1 is uniformly 
charged to a predeLermined potential level (dark 
potential level) by applying bias Lo the metallic core 
or Lhe charge roller 2 as a contact charging means 
from an unshown bias applying means. The uniformly 
charged area of the peripheral surface ol Lhe 
photosensitive drum 1 is exposed Lo a beam of laser 
light which is projected in the oscillatory fashion 
from the exposing apparatus 3 in accordance with the 
image formation data for the first color component, or 
yellow color component* As a result, numerous points 
on the uniformly charged area of the peripheral 
surface of Lhe phoLosensi Li ve drum 1 are reduced in 
poLenLiai Lo a pr ede Ler luixied level Clight. ptaten ti al. 
±eveX77 forming thereby Lhe TirsL electrostatic static 



I a tent image . 

The electroslaLic latent image formed through 
the above described process is developed into a 
visible image by one of the above described developing 
apparatuses, shown in Figure 2, mounted in the rotary 
22x of the developing means 22. The rotary 22* is 
structured so Lhat a first developing apparatus 22a 
which contains yellow toner (Y) as the toner of a 
first color, a second developing apparatus 22b which 
con Lai ns magenta (M) Loner as the Loner of a second 
color, a third developing apparatus 22c which contains 
cyan (C) Loner as the toner of a third color, and a 
fourth developing apparaLus 22d which contains black 
toner (Bk) as the toner of a fourth color, can be 
integrally held in Lhe rotary 22x. 

In the full -color image format! on mode, 
during the so-called "color intervals", that is, the 
periods in which the development process is not 
carried out, in other words, no image is actually 
formed, Lhe developing means 22 comprising essenLially 
the roLary 22x and the plurality of the developing 
apparatuses 22a - 22d held therein is moved away from 
the development position thereof, in the direction 
indicated by an arrow mark D in the drawing, to a 
prede Lermined location aL which the rotary 22x is 
rotated in the direction indicated by an arrow mark r 
in the drawing Lo move a given developing apparatus. 
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which in this case is the developing apparatus 22a # to 
the development position Fl in which the peripheral 
surface of Lh6 development roller 8a of the developing 
apparatus 22a is placed in coxvtact with the peripheral 
5 surface of the photosensitive dram 1. Then , the 

rotary 22x is moved i>ack toward the phptosensJL Li ve 
drum 1, placing thereby the peripheral surface of the 
developmen L roller 8a in contact with the peripheral 
surface ol the photosensitive drum 1. Then, the 
10 development roller 8a as a developer carrying meiviber, 
on which the toner is borne in a predetermined 
thickness / is rotationally driven by a motor 23. 
Then, a predetermined bias is applied to the metallic 
core of the development roller 8a from a development 
15 bias power source 19 to develop the first 

electrostatic latent image on the photosensitive drum 
1* The development position of the developing means 
22 is such a position in which the developing means 22 
is positioned tci place the peripheral surface of the 
20 development roller 8 of a given developing apparatus 
22 in contact with the peripheral surface of the 
photosensitive drum 1, after the given developing 
apparatus is moved to the development position PI, the 
position in which the developing apparatus is closest 
25 to the photosensitive drum 1. 

The first electrostatic latent image is 
developed into a visible image by the first developing 



apparatus 22a which contains yellow (Y) Loner as Llie 
first L0A61. The developing method in this embodiment 
is a contact developing method in wliicli an 
electros LaLic latent images formed by exposure is 
developed in reversal with the use of nonmagnetic 
single-component toner which is high in sphericity. 
However, the application of the present invention is 
not limited Lo this developixiy method. 

This visible image, that is, a toner formed 
of a first color, is electrostatically transferred 
(primary transfer) onto the surface of the 
intermediary transfer member 24, in the first transfer 
station, which is the nipping portion between the 
peripheral surface of the photosensitive drum 1 and 
the peripheral Surface of the intermediary transfer 
member 24. The intermediary transfer member 24 
comprises a cylinder, an electrically conductive 
elastic layer formed on the peripheral surface of the 
cylinder, and a surface layer formed on the peripheral 
Surface of the elastic layer and having release 
properties . 

The circumference of the intermediary 
transfer member 24 is greater than the length of the 
largest transfer medium usable with the image forming 
apparatus M. It is kept in contact with the 
photosensitive drum 1 with the application of a 
predetermined amount of pressure, and is rotational ly 



driven in the direction (iimicated by arrow mark s in 
Figure 1, being theiefore the same as rotational 
direction of photosensitive driuu 1 , in nipping 
portion) opposite Lo the rotational direction of the 
photosensitive drum 1 , at a peripheral velocity 
virtually the same as that of the photosensitive drum 
1 - The toner image on the peripheral surface of the 
photosensitive drum 1 is electrostatically transferred 
(primary transfer) onto the peripheral surface of the 
intermediary transfer member 24, as voltage (primary 
transfer bias) opposite in polarity to the Loner is 
applied to the cylixider portion of the intermediary 
transfer member 24. 

The toner particles remaining on the 
peripheral surface of the photosensitive drum 1 after 
the completioxi of the primary transfer are removed i>y 
the cleaning means 6 to prepare the photosensitive 
drum 1 for the formation of a second latent image. 

As soon as the completion of the first image, 
a process similar to the process carried out lor the 
formation of the first image is sequentially repeated 
for forming the toner images of the second (magenta), 
third (cyan), and fourth (black) colors, sequentially 
placing thereby in layers the image formed of the 
magenta (M) toner, by developing the second latent 
image, image formed of the cyaxi (C) toner, by 
developing the third latent image, and image formed of 



the black (Bk) toner, by developing the fourth latent 
image, on the peripheral surface of the intermediary 
transfer member 24, yielding thereby a lull-coloi 
image . 

During the aforementioned "color interval", 
that is, the interval between a period in which an 
image is formed ol toner of one color and the next 
period in which another image is formed of toner of 
another color, the developing means 22 carries put 
three tasks i it moves away from the photosensitive 
drum i to" separate the development roller 8 from the 
photosensitive drum 1; it rotates the rotary 22* to 
position the developing apparatus to he used for Lhe 
following image formation process, to the development 
position PI, or the position in which Lhe development 
apparatus is closest to the photosensitive arum 1; 
it moves hack to the development position to place 
the developing apparatus for the following image 
formation, in contact with the photosensitive drum i. 

After the full-color image is Synthesized on 
the intermediary transfer member 24, of the plurality 
of monochromatic toner images, a transfer belt IS. 
which is kept away from the peripheral surface of the 
intermediary transfer member 24 up to this point in 
the operation, is placed in contact with the 
peripheral surface of the intermediary transfer member 
4 with the application of a predetermined amount of 
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pressure, and is rotationally driven, The transfer 
t,elL 18 is wrapped around a translei roller 17. As 
voltage (secondary transfer bias) opposite in polarity 
Lo the toner is applied Lo the transfer roller 17 , the 
plurality of monochromatic images formed in layers on 
the peripheral surface of the intermediary transfer 
member 24, of the toners different in color, are 
transferred ail at once oxito the surface of the 
transfer medium F which is delivered with a 
predetermined timing . After the transfer of the 
plurality of color toner images onto the transfer 
medium P , the transfer medium ? is conveyed Lo a 
fixing apparatus 7, in which the plurality of color 
toner images are fixed to the transfer medium F, 
becoming a permanent full-color image. Then, the 
transfer medium ? is discharged as a desired color 
print, from the Image forming apparatus. 

Ttle toner particles remaining on the 
peripheral surface of the intermediary transfer member 
24 after the completion of the secondary transfer are 
removed by an intermediary transfer member cleaning 
means 16 , which is placed in contact with the 
peripheral surface of the intermediary transfer member 
24 with predetermined timing. 

As described above, in the multicolor image 
formation process, each time a monochromatic image is 
completed, the rotary 22a is moved away from the 
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photosensitive drum 1 by a predeLemined distance, is 
rotated Lo move the developing apparatus, which is 
next, among the plurality of developing apparatuses 
22a - 22a, Lo be used for developmeii L , into the 
development position PI, in which the development 
roller 8 thereof can he placed in contacL with the 
photosensitive drum 1, and is moved back Loward the 
Photosensitive drum 1. in other words, a developing 
apparatus in Lhe development position Pi can be moved 
between the position in which the development roller 
thereof will be in contact with the photosensitive 
drum 1, and the position in which the development 
roller thereof will not be in contact with the 
photosensitive druiu 1 _ 
15 The image forming apparatus M in this 

embodiment also offers a secondary image formation 
mode in addition to the primary image formation mode, 
that is, the above described a full-color image 
formation mode. In the secondary image formation 
mode, a monochromatic image is formed, and the rotary 
22x is not rotated- More specifically, one of the 
developing apparatuses, in particular, the developing 
apparatus 22d, is kept in the development position PI, 
in which the development roller 8 thereof can be 
placed in contact with the photosensitive dxuiu 1, 
throughout an image forming operation. 

Next, the monochromatic image formation 
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process carried out when the image forming apparaLus iy 
is in the secondary image lormation mode will be 
described. 

In Llits mono chroma Lie image formation process, 
the rotary 22x is not rotated daring the periods in 
which no image is formed, that is, the intervals 
between Lhe completion ol Lhe formation of one image 
and the beginning of the formation of the ne*L image; 
in other words, the rotary 22x is not rotated during 
the so-called paper interval, that is, Lhe interval 
between the Tor mat ion of the n-Lh copy and Lhe 
formation of the (n+l)-th copy. In essence, a 
plurality of copies are continuously made with the vise 
of only the black developing apparatus 22d. 
Otherwise, the image formation steps; primary transfer 
step, secondary transfer step, cleaning step for image 
bearing member, and cleaning step for intermediary 
transfer member, carried out in th^ monochromatic 
image formation mode, or Lhe secondary image formation 
mode, are the same as Lhose carried ouL in the primary 
image formation mode, or the full -color Image 
formation mode. Incidentally, the color of Lhe toner 
used for forming a monochromatic image is noL limited 
to black. 

Theoretically, separating the developing 
me axis from Lhe photosensitive drum wi Lh the 
predetermined Liming and placing the developing means 



back in contact with the photosensitive drum wiLh the 
predetermined timing, in Lhe monochromatic image 
forma Li on mode, as Lhey are in Lhe full-color image 
formation mode, wasLes time by Lhe length equal to Lhe 
length of the Lime spent Tor rotating Lhe rotary in 
Lhe full-color mode; it unnecessarily lengthens the 
image formation Lime. In other words, noL carrying 
out Lhe step in which the developing means is 
separaLed from the photosensitive drum and thexi is 
placed hack in conLacL with the photosensitive drum 
definitely reduces the Lime necessary lor an opera Lion 
for forming a plurality ol monochromatic images. 
However, if this step is noL carried out, the image 
bearing member remains in Contact with Lhe developer 
carrying member, causing the developer to deteriorate, 
more specifically, reducing the developer in the 
amouiiL o£ the electrical charge it carries. As a 
result, such problem that the developer falls or 
scatters occurs . 

Thus, in Lhis embodimenL, even in the 
monochromatic image forma Lion mode, the above 
described sLep for temporarily separating the 
developing means 22, more specifically, the 
development roller 3d, from the photosensitive drum 1 
and placing the development roller 8d back in contact 
with Lhe photosensitive drum 1, is carried out during 
the paper intervals, although Lhe time spent lor the 
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step is made shorter compared Lo that in Liie full- 
col ? z : iiua ^ e formation mode. As will be evident from 
the above description, once the black developing 
apparatus 22d is placed in the development position 
PI, it can be moved between the position in which the 
development roller 8d thereof will be in contact with 
the photosensitive drum 1 and the position in which 
the development roller 8d thereof will not be in 
contact with the photosensitive drum 1. 

in this erabodiment , the separation distance 
between the development roller 8 and photosensitive 
drum 1 means the shortest distance between the 
peripheral surface of the development roller 8 and the 
peripheral surface of the photosensitive drum \ r after 
the completion of the step for horizontally moving the 
developing means 22 comprising the rotary 22^ away 
from the photosensitive drum 1; in other words, the 
separation distance is the shortest distance between 
the peripheral surface of the image bearing member and 
the peripheral surface of the developer carrying 
member in the development position Pi, when the rotary 
22x is not rotating. 

Figure 3 is a timing chart of the rotational 
and horizontal movements of the rotary in this 
embodiment in the full-color and jiionoqhroraatic image 
formation modes. 

Referring to Figure 3, in the fail-color 
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image formation mode, first, in the preparatory 
period, a selected developing apparatus is moved by 
rotation of the rotary 22x to the development position 
PI in which it is used for development . Then, after 
the formation of the first image, the rotary 22* is 
horizontally moved during the color interval (while no 
image is actually formed), that is, before the 
following image formation process begins, so that the 
primary separation distance, that is, the separation 
distance between the image bearing member and the 
developer bearing member in the development position 
PI, becomes 5-0 mm. Then, the rotary 22x is rotated 
to move the next developing apparatus to the 
development position Pi. Then, the rotary 22 is 
horizontally moved back toward the photosensitive drum 
1 to place the development roller of the ne*t 
developing apparatus in contact with the 
phot osensi ti ve drum 1 . 

In comparison, in the monochromatic image 
20 formation mode, in the preparatory period, a selected 
developing apparatus is moved by the rotation of the 
rotary 22* to the development position Fi, in which it 
is used for development. Then, after the formation of 
the first image, the rotary 22x is horizontally moved, 
during the period corresponding to the paper interval 
in an operation in which a plurality of images are 
continuously formed, to a position in which the 
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separation di^Lance (secondary separation distancw) 
tie t ween the image bearing member and developer 
carrying member in -the development position ?i is 0.5 
mm. Then, the rotary 22x is moved back toward Lhe 
photosensitive drum to place the same development 
roller B in contact with the photosensitive drum, that 
is, without rotating the rotary 22x . 

Thus, the time spent lor moving the rotary 
22*. away from the photosensitive drum and moving back 
toward the photosensitive drum in the monochromatic 
image Tor mat ion mode is shorter than that in the full- 
color image lormation mode. In other words, with the 
provision of the above described operational 
arrangement/ the image forming apparatus M is greater 
in output when it is in the monochromatic mode than 
when it is in the lull-color mode. 

Table 1 is Lhe summary ol the problems which 
occurred at various separation distances in the full- 
color and monochromatic image formation modes. in 
the table, G indicates that images were excellent; 
F indicates that a small amount of scattered toner 
particles was visible; and NG indicates that the drum 
was damaged; the paper intervals could to be 
significantly reduced; the toner deteriorated; etc. 
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As shown in Table 1, in -the lull-color image 
rorfiidtion mode, wiless the developing means was moved 
awa^r from the photosensitive drum 1 so that the 
separation distance became 3.0 uaii, the developing 
means 22 came into contact with the photosensitive 
drum 1, while the roLaiy 22x was rotated. As a 
result, defective images were produced; lor example, 
images suffering from the fog aLtributable to drum 
damages, images suffering from soiling attributable Lo 
the contact, etc. 

In the monochromatic image formation mode, 
the rotary 22x was not rotated during the paper 
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intervals. Thereloie, no image Suffering from the 
defects aLLributable to drum damage was produced. 
However, when the separation distance was made to toe 
no less than 2-0 nun, Lhe paper intervals could not be 
reduced in length enough to significantly increase the 
output per unit of Lime of Lhe image forming apparatus 
M compared to Lhe outpuL thereof in the full-color 
image formation mode . 

Also in Lhe monochromatic image formation 
mode, when the separation distance was made to be no 
more than 0.1 mm (virtually no separation), the paper 
inLervals were signif icanLiy reduced. BuL when the 
apparatus K was conLinuously used for a long time., the 
toner fell and/or scattered, soiling Lhe transfer 
toller 17 and transfer medium P, due to the Loner 
deterioration. When the separation dis Lance was made 
to be no less Lhan 0.1 mm and no more than 0.5 mm, the 
Loner scattered across the adjacencies of the 
development roller 8d, by an amounL not large enough 
to resuiL in the formation of defective images. 

The cause for the aforementioned toner 
deterioration is thought to be as follows. That is, 
when the distance by which the developing apparatus 
22d is separated from Lhe photosensitive drum 1 is 
smaller Lhan a certain value, the Loner on the 
development roller 3d is always in conLact with Lhe 
Photosensitive drum 1. As a result, the Loner on the 



developraenL roller 3d is deLtr iorated by the friction 
between the phoLosensitive drum i and development 
roller 3d, compared to when the development roller 8d 
16 completely separated from Lhe phoLosensitive drum 
1. Further, continuously using the image forming 
apparatus M results in Lhe further deterioration of 
the toner. ix» this embodiment, the thickness of the 
toner layer formed on the development roller 8d is 
roughly 0.05 nun. 

As for the seal tering o£ the toner, which 
also occurs when Lhe separaLion distance is 
insufficient, the toner is Lhought to scatter from the 
development roller 8d, because the charged toner is in 
the extreme proximi Ly of the electric field of Lhe 
PhoLosensitive drum 1. Incidentally, in this 
embodiment, during the paper intervals, the potential 
levels of the photosensitive drum 1 and development 
bias are 0 V, and the development roller 8d is 
conLinuousl* driven even while the development roller 
8d is kept separated from the phoLosensitive drum 1. 
The amount of the electrical charge the toner carries 
is -80 uC/g. 

Thus, in the case of the monochromatic image 
formation mode, as long as the separation distance is 
made to be no less Lhan 0.5 mm, it is assured that Lhe 
development roller 3d can be kept completely separated 
from Lhe photosensitive drum 1, in spite of Lhe 



presence of a certain amount of dimensional eii0r 
unavoidable in the manufacture of a color image 
forming apparatus of the rotary type. 

Based on the numbers in Table 1, in this 
embodiment, the rotaty separation distance in the 
full -color image formation mode is made to be no less 
than 3.0 mm, and the rotary separation distance in the 
monochromatic image formation mode is made to be in 
the range of 0.1 - 1.5 mm, although it is preferable 
that the rotary separation distance in the 
monochromatic image formation mode is no less than 0.5 
mm. The separation distance may be varied according 
to the shape of the developer container. Further, the 
largest separation distance in the monochromatic mode 
does not need to be limited to 1 . 5 nun; it is optional. 
In other words, it may be selected according to the 
desired output speed. 

As described above, in this embodiment of the 
present invention, the color image forming apparatus 
of the rotary type is structured so that even when the 
apparatus is in the monochromatic image formation 
mode, the rotary is moved to separate the development 
roller 3 from the photosensitive drum 1 and place the 
development roller 8 again in contact with the 
photosensitive drum 1, during the periods 
corresponding to the paper intervals, and also so that 
the separation distance in the monochromatic image 



formation mode becomes than that in the full- 

color image fornaUon mode. Further, tlle separatioil 
distant between the image bearinfl member and the 
development roller in the monochromatic image 
i rormation ,«od e is luad e to be no less than the 

thickness of the tonur - A , r ~ • 

tQner **ye* boine on the development 

roller. Further, the separation distance or the 
developing means in the monochromatic image rormation 
mode i s desired to be no less than 500 umm. FurLhe£ 
the length of time the separation distance is kept at 
0.5 mm in the monochromatic image formation mode is 
made to be shorter than the length of time the 
separation distance is kept at 5.0 mm m the full- 
color image formation mode. Further, the thickness of 
the toner layer borne on the development roller is the 
same whether the image forming apparatus is in the 
full-color image formation mode or monochromatic image 
•forma Li ori mode. 

When continuously forming a plurality of 
monochromatic images in the monochromatic image 
formation mode, it is desired that the separation 
distance between the portion of the peripheral surface 
of the image bearing member, corresponding to the pre- 
station period (Figure 3), more specifically, the 
pre-rotation period immediately prior to the formation 
of the first image, in which no image is formed, and 
the development roller, and the separation distance 
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between the portion of the peripheral surface of the 
image hearing member, corresponding to the post- 
rotation period (Figure 3), more specifically, the 
period immediately after the formation of the last 
image, in which no image is formed, and the 
development roller, are made smaller than the 
separation distance between the portion of the 
peripheral surface of Lhe image hearing member, 
corresponding to the paper intervals, that is, the 
periods between the formation of one image and the 
formation of the following image, and Lhe development 
roller. m this embodiment, the separation distance 

COrreep0ndi119 to Lhe P*P.e* intervals is set to 5,0 mm, 
as shown in Figure 3. 

with the provision of the above described 
structural arrangement , it is possible to reduce the 
length of the time in which no image is formed in the 
monochromatic image formation mode in order to 
increase the output per unit of time of the image 
forming apparatus. Further, it is possible to prevent 
the rotation of the rotary irom causing the image 
bearing member to come into contact with the 
development roller when the image forming apparatus is 
in the multicolor image formation mode. Moreover, it 
is possible to prevent the scattering of the toner, 
and the falling of the toner attributable to toner 
deterioration. Therefore, it is possible to provide 
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an image forming apparatus capable of Terming an 
excellent: image. 

The present invention does not limit Lhe 
color, Lype, number, elc. , of the developer to be 
stored in the developer container (s) of the above 
described image forming apparatus, nor the shape of 
the developer containers), the number of the stirring 
members to be placed in the developer container ( s) , 
etc. 

Also in this embodiment, the development 
roller is desired not to be driven when the distance 
between the image bearing member and development 
roller has been increased (to primary separation 
distance) to more effectively prevent the toner 
deterioration. On the other hand, when the distance 
between the image bearing member and development 
roller has been reduced (to secondary separation 
distance) as in the monochromatic mode, the rotation 
of the development roller is desired not to be 
stopped, that is, it is desired to be continued, 
because iL requires a certain length of time to 
control the rotation of the development roller, after 
the stationary development roller begins to be 
rotated. 

Obviously, during such a non- development 
period as the color interval and paper interval, the 
rotation of the image bearing member and intermediary 



transfer member is not stopped (they are kept 
rotating), because such a non- development period is 
one or the sequential steps of an image forming 
operation. 

A command for switching between Lhe full- 
color image formaLion mode and monochromatic image 
formation mode may be inputted through a computer or 
the like coiurected to the image forming apparatus, or 
the control panel of the image forming apparatus, as 
has been known. 
Embodiment 2 

Next, the second embodiment of the present 
invention will be described in detail wiLh reference 
to Figure 4. The portions of the image forming 
apparatus in this embodiment identical to those in the 
first embodiment will be given the same referential 
symbols as those given in the description of the first 
embodiment , and will not be described here. 

Referring to Figure 4, the image forming 
apparatus in this embodiment is provided with a 
development bias power source 19, a regulation (blade) 
bias power source 20, and a bias control portion 21, 
in addition to the structural components with which 
the image forming apparatus in the first embodiment is 
provided. The development bias power source 13 is a 
bias applying means for applying bias to the 
development rollers 8 of the developing apparatuses 
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22a, 22b, 22c, an<3 22d. The t,i ade bias power source 
20 16 a bias applying means for applying bias to the 
development blades 9 of Lhe developing apparatuses 
22a, 22b, 22c, and 12 A. The bias control portion 21 
controls the timings with which bias is applied irom 
the development bias power source 19 and blade bias 
power source 20. 

The structures of the developing apparatuses 
22a - 22d are the same as those shown in Figure 2. 

Compared to the image forming apparatus in 
the first embodiment shown in Figure 1, the image 
forming apparatus in this embodiment is characterized 
in that it is provided with the bias applying means 19 
and 20 for applying bias to the development rollers 8 
as developer carrying members, and the development 
blades S as developer regulating members, 
respectively, in order to provide the potential 
difference between the development roller 3 and 
development blade 9, with a predetermined timing, 
while development roller 8 is rotated without being 
used for development; more specifically, the potential 
difference between the development roller 8 and 
development blade 9 during the period in which no 
image is developed is made greater than that during 
the period in which an image is developed. 

Figure 5 is a diagram showing the development 
sequence carried out by the image forming apparatus in 
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this embodiment when it is in the primary image 
forma Lion mote, or the full-color image formation 
mode. Figure 6 is a diagram showing Lhe development 
sequence carried oat by Lhe image forming apparatus in 
Lhie embodiment when it is in Lhe secondary .image 
formation mode, or the monochromatic image formation 
mode- 
rn the full-color image forma Lion mode shown in 
Figure 5, during the preparatory periods, and so- 
called color intervals, in which no image is formed, 
-500 V and 0 V are applied Lo the development blade 
9a and development roller 8a from the blade bias power 
source 20 and development, bias power source 15, 
respectively, creating thereby a potential difference 
of 5O0 V between the development blade 9a and 
development roller 8a. 

In comparison, while an image is formed, that 
is, while an image is developed, -300 V is applied 
from both Lhe development bias source 19 and blade 
bias power source 20, creating no potential difference 
between Lhe development blade 9a and development 
"Her Sa, In other words, in this embodiment, Lhe 
potential difference between the development bias and 
blade bias while no image is developed (which 
hereinafter will be referred to as "non-developmenL 
period") is made greater than that while an image is 
developed (which hereinafter will be referred to as 



"development period" j. 

The controls executed to rotate the rotary 
22x, separate the rotary 22x from photosensiti ve drum 
1, or placing the rotary 22x i„ contacL with the 
photosensitive diufl 1 are Lhe sane as those executed 
when the image forming apparatus in the first 
embodiment is in the full-color image formation mode. 
Further, the amount by which the Loner is made to 
carry electrical charge is made to he Lhe same as th 
in the iirst embodiment, which is -80 uC/g. 

The purpose of providing a potential 
difference be L ween the voltages applied from the 
development bias power source 19 and blade bias power 
source 20 is to prevent Lhe electrostatically 
agglomerated toner particles and the minute parLicles 
added to the toner from adhering to tbe development 
blade 9a. 

To describe in more detail, if the bias 
applied to the developmenL roller 8 is made roughly 
the same in potential as the bias applied to the 
developmenL blade 9, or a potential difference is 
provided between the development roller 8 and 
development blade 9, but is kept the same whether 
during the development period or non- development 
period, some of the toner particles and the minute 
particles added to the toner adhere to the development 
blade 9 due to the nonuniformity in the amount of the 
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electrical charge they cany, disturbing thereby the 
Loner layer on Lhe development roller 3, which in turn 
results in the lormation of a streaky image, m order 
Lo preveni r this Problem, daring the development 
periods, the potential difference is not provided 
between the development blade 9 and development roller 
8, whereas during the non-development periods, the 
potential difference is provided between the 
development blade 9 and development roller 8 to 
electrostatically adhere the toner particles and the 
minute particles having adhered to the development 
blade 9, to the development roller 8 in order to clean 
the development blade 9. It should be noted here that 
providing the potential difference between the 
development blade 9 and development roller 3 by making 
the potential of the development blade 9 closer to the 
potential of the toner than the potential of the 
development roller 8 enhances the cleaning 
performance. With the provision of the above 
described arrangement, it is possible to form 
excellent images for a long period of time. 

The potential difference to be provided 
between the development blade and development roller 
during the non-development periods does not need to be 
limited Lo the above described one; it may be 
optionally set within the range of 60 - 600 V. 
Further, the frequency at which the potential 
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difference is Lo be proviso, and the Liming with 
which the potential difference is provided, also do 
not need to he limited Lo the above described ones. 

In comparison, when bhe image forming 
apparatus is in the secondary iA^age formation mode, 
thaL is, the monochromatic image formation mode, Lhe 
sequence shown in Figure 6 is carried out. That is, 
during the preparatory period, and the non-development 
periods called paper intervals, -500 V and 0 V are 
applied to the development blade 9 and developmenL 
roller 3 from the blade bias power source 20 and 
development bias power source 19, respectively, as in 
Lhe full -color image formation mode. 

Also in this case, during the development 
periods, -30O v is applied from the development bias 
power source 19 and blade bias power source 20, 
keeping thereby the development roller S and 
development blade 9 at roughly the same potential 
level. The controls executed to rotate the rotary 
22*, separate the development roller S from the 
photosensitive drum 1, and place the development 
roller 8 in contact with the photosensitive drum 1 are 
the same. as those executed when the image forming 
apparatus in the first embodiment is in the 
moxiochromatic image formation mode. With the 
provision of the above described arrangement, the 
adhesion of Lhe toner particles and the minute 
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particles in the toner to the development blade 9 can 
be prevented as in the full-color mode, making it 
possible to form excellent images for a long period of 
Lime . 

5 If bias is applied Lo the development blade 9 

from the blade bias power source 19 during the paper 
intervals in the monochromatic image Terming mode, 
there is a possibility that the adhesion of developer 
to the uiiintended points on the peripheral surface of 
10 the photosensitive drum 1, which results in the 

formation of a Xoggy image, will occur, although it 
depends on the separation distance of the rotary 22x. 
Table 2 shows the effects of the changes in the 
separation distance of the rotary in this embodimen t . 
15 In the table, G indicates that images were excellent; 
F indicates that a small amount ol fog, and a small 
amount of scattered toner particles were visible; and 
NG indicates the occurrences of such problems that fog 
was generated; the paper intervals could not be 
20 significantly reduced in length; and the toner 
de teri orated • 



25 



-41- 



CABLE 2 











GAt? 


(COLOR, 


SHEET) 


[mm] 








0 


V.J. 


0.3 


0.5 


1 . 0 


1.5 


2 . 0 


3.0 


5.0 


Full 
CLK 




NG 


NG 


NG 


NG 


NG 


NG 




G 


MONO 
CLR 


nv»3 


F2 


F2 


G 


G 


G 


NG4 


NG4 


NG4 



10 G: GOOD 

F: FAIR (FOG AND TONER SCATTERING) 

NG: DRUM DAMAGE 

NG3: TONER DETERIORATION AND FOG 

NG4i INSUFFICIENT SHEET INTERVAL REDUCT I ON 



15 



20 



25 



According to Table 2, in tlie lull -color mode, 
development fog did not occur because the developing 
apparatuses 22a - 22d were switched by rotating the 
rr>tary 22x. However, when the separation distance was 
no more than 3.0 mm, the developing means 22 came in 
conLact with Lhe photosensitive Gumi 1, damaging 
thereby the pholosensitive drum 1. 

Also according to Table 2, when the rotary 
22x was not separated from the photosensitive drum 1 
by a suiricient distance during the paper intervals in 
the monochroma Lie image .formation mode, some toner 
particles fell from the development roller 8 due to 
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deterioration, and log was formed on the 
phoLosehsiLive drum 1 by the application of the blade 
bias. As a result, the transfer roller 17 and/or 
transfer medium F were soiled. However, even when the 
rotary 22* Was separated fxara the photosensitive drum 
1 by a distance in the range of G.l - 0.3 mm, foe, was 
created, but only by an amount too small to be 
conspicuous, and also the toner scattered, but also 
only by an amount too small to be conspicuous. This 
occurred because the application of the blade bias 
during the paper intervals added to the force ^ixl^n 
acted in the direction to transfer the toner onto the 
photosensitive drum 1. However, when the rotary 22x 
was separated from the photosensitive drum 1 by no 
less Lh»n 0.5 iM in consideration of the errors in the 
dimensions of the mechanical components of the image 
forming apparatus, the above described problems did 
not occur . 

It is evident from the results shown in Table 
2... that in the case of the image forming apparatus in 
this embodiment, the primary separation distance, or 
the distance by which the rotary 22x is to be 
separated from the photosensitive drunn 1 in the full- 
color mode, is desired to no less than 3.0 mm, whereas 
the secondary separation distance, or the distance by 
which the rotary 22x is to be separated from the 
photosensitive drum 1 in the monochromatic mode, is 
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desired to be no less than C.5 mm. 

The separation distance in Llie full-color 
mode fiiay be adjusted in accordance with the shape, ox 
Line like, o£ Llie developer container ( s ) . Further, the 
separation distance in the monochromatic mode is also 
optional; it may be lieely selected in accordance with 
the desired output speed. 

As described above, in this embodiment , the 
image forming apparatus of the rotary type is provided 
with the bias applying means 19 and 20 for applying 
bias to the development roller 8 as a developer 
carrying member, and the development blade 9 as a 
developer regulating member, respectively, to provide 
a potexitial difference between the development roller 
8 and development blade 9 during a part of each or the 
non-development periods, and the rotary 22x of the 
image forming apparatus is separated from the 
photosensitive drum 1 by the secondary separation 
distance smaller than the primary separation distance, 
that is, the distance by which the rotary 22x is 
separated from the photosensitive drum in the full- 
color formation mode, and placed back in contact with 
the photosensitive drum 1 during the paper intervals 
when the apparatus is in the monochromatic image 
formation mode. Further, the secondary separation 
distance, that is, the separation distance of the 
developing means 22 in the monochromatic image 
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formation mode is made to be no less than the 
thickness of the toner layer borne on the development 
roller 3d. The separation distance of the developing 
means 22 in the monochromatic image forma Lion mode is 
desired to he no less Lhan 500 mn. 

With the provision of this structural 
arrangement, it is possible to reduce in length Lhe 
non-development periods in the monochromatic image 
iormation mode, making it therefore possible to 
increase the image output speed. Further, it is 
possible to prevent the rotation of the rotary from 
causing the developing means Lo come into contact with 
Lhe image bearing member while the rotary is rotated 
when the image forming apparatus is in the multicolor 
(or full-color) image formation mode. Further, it is 
possible to prevenL the toner from scattering, prevent 
the toner from falling due to deterioration, and 
prevent the problem that the toner adheres to the 
development blade and gradually accumulates thereon 
throughout the service life of Lhe apparaLus. 
Therefore, it is possible to provide an image forming 
apparatus capable of always forming an excellent 
image . 

Embodiment 3 

Next, the third embodiment of the presenL 
invention will he described. 

Figure 7 is a secLional view of the cartridge 
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in -this embodiment- 

7he elements of this cartridge, which are the 
same as those of the cartridge in the first embodiment 
will be given the same referential symbols as those 
given for the description of the first embodiment, and 
will not be described. 

This embodiment is characterized in that each 
of the developing apparatuses 22a, 22b, 22c, and 22d, 
similar in structure as those in the first and second 
embodiments, is disposed in. a cartridge 99', creating 
thereby a development cartridge 99 removably moun table 
in the main assembly of the image forming apparatus in 
accordance with the present invention. 

The cartridge 99 shown in the drawing 
comprises; the toner 4, development roller 8, 
development blade 9, supply roller 12, stirring member 
13, and a cartridge in which the preceding components 
are integrally disposed. 

In this embodiment , four types of cartridges 
99 are prepared, which are different in the color ol 
the toner to be stored therein, and are removably 
moun table in the image forming apparatuses in the 
first and second embodiments . Therefore, this 
embodiment makes it possible to provide an image 
fo .™ in 9 apparatus which not only does not suffer from 
the scattering of toner, falling of toner attributable 
to toner deterioration, adhesion and gradual 



accumulation of tonex to the development blade 
throughout the service life of the apparatus, and the 
like problems, being therefore capable of forming ax! 
excellent image, but also is superior in usability and 
maintenance . 

As described above, according to Lhe present 
invention, the secondary separation distance, that is, 
the distance by which the developer carrying member is 
moved away from the image bearing member during the 
paper intervals in the secondary image formation mode 
is made smaller than the primary separation distance, 
that is, the distance by which the developer carrying 
member is moved away from the image bearing member ....... 

during the color intervals in the primary image 
formation mode, reducing thereby the non-development 
time in the secondary image formation mode. 
Therefore, the application of the present invention 
can improve an image forming apparatus in performance. 
Also according to the present invention, when a 
Plurality of developing apparatuses are moved to the 
development position in the primary image formation 
mode, they are prevented from coming into contact with 
the image bearing member. Also according to the 
present invention, development fog is always 
prevented, making it possible to always form an 
excellent image. 

Also according to the present invention, an 



image forming apparatus is provided with the developer 
regulating member lor regulating the amount by which 
developer is allowed to remain on the developer 
carrying member, and the bias applying means for 
applying bias to the developer carrying member and 
developer regulating member, and is structured so thai 
the potential difference between the developer 
carrying member and developer regulating member is 
increased during the non-development periods. 
Therefore, problem that an image suffering from 
development streaks and the like is formed when the 
image forming apparatus is operated in the primary 
image formation mode does not occur. In other words, 
the present invention makes it possible to provide an 
image forming apparatus capable of lorming excellent 
images for a long period of time. 

While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth, and this 
application is intended to cover such modifications or 
changes as may come within the purposes of the 
improvements or the scope of the following claims. 



